IT 



IT 



IT 



IT 



V 



10/748,363 

battery using polymer electrolyte product) 
60-29-7, Diethyl ether, uses 67-56-1, Methanol, uses 109-99-9, 
Tetrahydrof uran, uses 

RL: NUU (Other use, unclassified); USES (Uses) 

(preparation method of polymer electrolyte product for lithium polymer 
^secondary battery and preparation method of battery using 
£>plymer electrolyte product) 
84-74\2 117-81-7, Dioctyl phthalat; 

RL: PEPv (Physical, engineering or snemical process); PYP (Physical 

process r\ REM (Removal or disposal); PROC (Process) 

(preparation method of polymer electrolyte product for lithium polymer 
secondary\battery and preparation method of battery using 
polymer electrolyte product ) 

7631-86-9, Silica, uses / 

RL: DEV (Device component use); PEP (Physical, engineering or 
chemical process) ; K^P/' (Physical process) ; 
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TEM 
USES 



(Technical or 
(Uses) 



engineered material .use); PROC (Process); 

( si lane- coat ed,y'compb^ite with PVC/Lithium salt 
complexes; preparation\method of polymer electrolyte product 
for lithium polymer secondary battery and preparation method 
of battery ^asing polymer electrolyte product) 

7803-62-5, Sidane, uses 

RL: DEV (Device component use); (Physical, engineering or 

chemical process); PYP (Physical process); TEM (Technical or 
engineered material use)',\ PROC (Process); USES (Uses) 
(sili/ca coated with, composite with\PVC/ lithium salt 
complexes; preparation method of polymer electrolyte product 
fo/ lithium polymer secondary batteryamd preparation method 
battery using polymer electrolyte product) 
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AB Provided is a multilayered polymeric film having electrochem. stability, adhesive 
property with an electrode, electrolytic solution impregnating and stabilizing 
property, which is produced without extracting or removing plasticizer. And, a 
method for preparing thereof and a polymeric electrolyte for an electrochem. 




10/748,363 
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ic 
cc 



device using the multi layered polymeric film as a separator are also provided. 
The multilayered polymeric film comprises: (i) a porous first polymer layer 
; and (ii) a gelled second polymer layer of polyvinyl idene f luoride - 
chlorotri f luor ^thylene c cpolym er . The method comprises the steps of: (i) 
dissolving polyvinyl idene f luoride-chlorotrif luoroethylene copolymer in solvent 
selected from the group consisting of acetone, dimethylacetamide and N-methyl-2- 
pyrrolidone; and (ii) after coating or impregnating or simultaneously coating and 
impregnating one side or both sides of a porous polymer film with the solution of 
the step (i), drying it to f orm a gell ed second polymer layer. The polymer 
electrolyte system for an eTectrocheirT! device comprises: (ifa multilayered 
polymeric separator comprising a porous first polymeric layer and a gelled 
second polymer layer of polyvinyl idene f luoride-chlorotrif luoroethylene copolymer; 
and (ii) a liquid electrolyte comprising a salt and an organic solvent. 
ICM B32B027-28 

38-3 (Plastics Fabrication and Uses) 
Section cross-reference ( s ) : 72, 76 
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Patent 
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The battery has/ an anode and/or a cathode containing a 1st porous polymer 
electrolyte, and a 2nd\porous polymer electrolyte layer (a) between the 2 
electrodes or /(b) on botSh sides of a separator; and is obtained by adhering (a)" 
the electrode/electrolyte\or (b) the cathode-electrolyte, separator-electrolyte 
and anode-electrolyte with\heat treatment; where the battery satisfies (T2-4)< Tl< 

of the 



1 N = 



[Tl N = heat treatment temperature; T2 = initial m.p. 



IC 

CC 
ST 

IT 



IT 



IT 



(T2+5) and X6> (T2+10) , 

polymer electrolyte layer observed by DSC; and T3 = reaction peak temperature] 
ICM H01M01.6-40 \ 
ICS H01M004-02 \ 

52-2 (Electrochemical, RadiationaPy and Thermal Energy Technology) 
porous polymer electrolyte secondary, battery manuf; heat 
treatment" DSC specification \ 
Secondary batteries \ 

(lithium; manufacture of electrodes containing porous polymer electrolytes 

for secondary lithium batteries) 
Battery electrolytes 

(manufacture of electrodes containing porous polymer electrolytes for 

secondary lithium batteries) 
Fluoropolymers, uses 
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(21) 

(22) ZrQ°ix} 



10- 1999-0057312 
1999^12^13^ 



(71) 



*\ir Q^S.? o^H* 20^*1 
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cfl # #3 A l tt^ ^ 3 ?1 sfi4 0 l- 107^ 1 106 SL 

cfl 3 *l -fr^ ^if-^386 - 42«i*l 5^302^ 

A 1 -M-f *l «S t^t 1 ^^ 1 7> 1 6 - 1 102^ 1001 £ 



(74) tfl3°J 



443? : 91% 



(54) ^71 Sj-Sj- ±7\% W jHg*> 



2_ 



^7>4 ^°1 &4 m'-g-ofl 34 ^2*1 Jl-I:^?] ^-g- 7>^?flSH ^ 5U4. ^5}- 

^12 Ji^-^s) ^^s. °lSr4 3^4 7>^$ 3*11- ^ jflji, q*| 3^4 #£4 <33^ 

£47} ^^4. 



H 1 

*n o] <>] 

^7lW 4^ Jl£7> ^f-, 4# -*£4 --taSB^^siLS 

"3*114 

s.34 LKl t!- ^ - 

sRr 4^ ^£4 If- 4 ^» 44\H 344. 

£ 2fe #e|Hl'del^€-f-i2-el-ols.-#SS.S2lts.5.s.ollliffl ^f^*04 42 :a-gr4#°l *M t^l 44 

3E. 3£ -S^H 24 Li/32008/SUS ^4 ^<i4 LSV (Linear Sweep Voltametry) # ^4$ ^4 ^3E°l4. 

t^o) gig 

«vugoi ^4fe 4£ fj a £44 t-E)|7lt- 

°i-§-g-4] 

£ ^£ 4^ ^£4 ^f ^ ol S}f--g- ^40^ A>^-5>fe al-g-4 3*fl o.S, #4 44 4*4 

4 284 ji-g-4-^# i^4fe 4# -a£4 If g n4 all 4 o] £e!4.£.s 4-§-4fe 34 44 ±4t 
4$ 34^41 3} 4 4. 



4144 4# 4£4 cfltb 4^4 44£ 34=f fc° r *U &4. ^tfl^, fla4 ^451 i^H pc4 ffl«- 4#, 447M 

34 4**N °fl44« 4$ 4^44 4^T, 44434 344 o^jq. 7(1^0,) cfl^V Ic^ol ^14 5)J1 ojcf 

. 34 44 £*rfe 44$ ^^oflA-i 7 }4 ^-£:el £4°l3. ^34 7f^*b 44344 * 

-S si *34 =U fltj-. ^esl oleRV ##sl 7fl^t°fl sa<H^ ^ *^17U ^4 ^sl 

^#4 ^°l7l fl«H ^s* 3^4 ^4 3«ll^# 7fl^«r7i o^7> §<y^o| ^«gsij7 014. 

ji^-x)- 3«fl^«^l cflt> 7fl^ Afls^ ji^^ 3*14 ^#°14fe ^3<>fl^ 4^- 4 e 

4i Si4. 



3«(1^^ HTfl <*l*il 3L*f{ ¥ 7Wi 44^ =r S14. 3«fl^°14 "34 -R-71 -g-*H 



• • 3 

4«fl, *fle)44 °<Ht4 ^ *H4H °1£ *r 5Ufe 3^3. 4£ #£H7 r £4^ ^^-i- 544. aeH 
#4°fl 4-§-*W 4*fl4fe ^^^.5)1^3^ £o. 4«ofl n|4 43. ^1- ^ilf 4* vfl 

^-<H1 ^^1 3*11^-1- *1I44 4£ 3^-1- 7H7fl sRr, <a^4 s-g-4 £e}44 4-8- ^M*) ?!-4. £44 

4 £fe 4*-|-4 =L ^ofl ttj-ef cfH^^oV 44$ ;g °- n oJ£. 4 i m s/cm €4. ^14 

ol^^r 71* 4^1 $44^r 3^4 4£ 444 «1^ ^NH £^4 #^3- ^Tfl 

£4^ 4fe §aflf. o> 7 ] A]7j ^ o}4. n-^4 4^43} 711^ ^ofl olo]A-1 ^1" 4°1^ ^ ^* # ^ £4 nfl^ofl *J- 
3 #£3. 44* SRr *)1$4 lit 7H2 oJ4. %$°.3.± JL&7} £4^ 4*1] 7} %$%S. 

1- 7H2 ol7l Pfl^-ojj -f^$ 7l7)H 7j-£l- 7^1 oljl 4*»!^<>1] 4 *V ^o) 7\9\ &7] nfl^ofl ^ S 4£^7fl 

*8£444£sfl*14 &fe4. 



4-E sWs -g-fj-4^ ji^l 444£ Q# 2f4 4*1)^ 4^3^ 7fl^s)j/ oi^ ^ 

4 ^dsfl^i- 4 n l$4. 14 «fl<Ii^4 0 l^ (Polyethylene oxide) ^£ ^4 -n-£*Hf-4 t£ JL£4fe ^4 £ 

4.51517)- &4 <44 tf-g-SH §^7> 544. °l3i* «fl^S>7l 4*H -H-71 -g-Pfll- $7 r *M| ^fecfl 

, 1^-8- <*3114 A^oj ^.g. ^Ajs).^ Aj-# jjL^o) 7 |^aj # ^.g. 4^444 oi £ ^a^ofl dl^ 

^J°l ^d«fl^°14. 



oleitb ^#^1 «14S a ^«B^ol a>s. •a2«>HBeUcore4) 0 l ^«fl A i *|-<>l«ElE.S( 

nl^s.^ ^15,418,09131) °14. 7}^ ^^«fl Jflfc Jl^-xf ^Sfl^S. ^7^^7lfe- «W 7>i^Sl ^7>i4 ^ 

#^14^ ^7H9J ^ol Dfl^- Y^^^al 7>i7fl ^#Al 7\<&$4\ -8-71 -g-nfl-1- AV-g-Sflo> ^Vcffe fl^^ol ol^. ^ 



O.S ^Bfl^^r 7l7)H #*1 ^7l «H T 7 }*\ A) ^ ^ q ^ ^cf Sf4^ Af 

o]fil ^^ofl S-^S-H ^^H^-S. Afl^t "11 ^^^S] ^11- 50 /an 6l^£.S «fl°> € ^-f 7> ^4 

. c-l^-o] nflnfls. « 7)-5l sq.£^ JL-g-7f ^Sfl^Sl ^^1 fSofuje}, ^^ofli ^Tfl <^*^ ^ 

JL&7}7\ 7Hfe S-l-ei^ (tensile modulus) °A 4 , ^Eflsl If- f-^ (rolling) 

4°d^ (winding) *^<>1 S^Slfe °o^*£2l ^B] Jl§4 W$M £<$S\7) W. 

JL, ^o)l ^^51714 ^cfSlfe ^^.S o]SM &7]$\ tto] ^S>1 7^01 £4. 



^d«11^ 0 l 7^o> A^^^i^ <^&| ;H7} 814. 0 l£*d5i5i, ^ ^d^l ^-S-i ^^17} &7l ^SflA^ 

•a^^-S 1 mS/cm ^ Sl<H<>> ^4. ^^1^ ^§ °1^2l 7MH #a^ ^d 0 ^ ^^<Hl^1 

s\ ^d7lsi-^^ W§ aslai *^ofl n*2Hte cfl*b l^^i- 7>^^ 5a«H' 6 > *H ^<H1 tflt> ^ 
J9.SF4. u 1t^ #s!W1 cfll^ t^^°l #°f 0 > *H **H ^^2. aI-H 0 ) ^4. oi^^e ^£)<Ho> ^ ^ 
^ 7H i^t-oi 8l^l D d- W ^sjoi 444^ oi^^ £ £4 7l7fla) i-a^44 ^7flo]4. ^^$] ^ o^xj 
££4 £ol£ 7l7il^ #Ajci ^*rs|ji afe =1 ^>cfl4 Ji°lfe 53 4 ^^H°l7l nfl^-i ^-^ ^^14 £ 
471- 54 Y-g-44. 



4e<Hl 0 i4^1 ^i«fl^(4^*l ^15,639.573^) f-4 44fe 44^> &^1» «fl^4^4 4514. 4^ 
si- 7>4fe Tin s-g-44 ^12 4* "P"5:4 Afl2:*> ^ ^Jj^i ^-^44 ^4 ^sfl^ 

^ 711^^4. 44A-1 7^11 jl^-71-4 ^ tij*Q i-=^44 ^44. ^ D 114- °^4^ 44 ^£4 

4 "S4 4-g- 4 ^^14- °J|^ 4«fl^# al^-4 §44# 44^4. 4* #4 # 4 ofllSl (polyethylene), 



i-e)HS.^^! (polypropylene) , # &1 S^r 1 4 (polytetrafluoroethylene) , # A °fll 31 3) S t 31 °1 S 
(polyethyleneterephthalate), # ^ ^- ^ ^1 tfl ^1 ^ efl °1 H (polybuthyleneterephthalate) , #BHl€M-5*N 0 lB 
(polyethylenenaphthalate) ^4 ^«fl *|2:3fc 4# If- 3-8: g«H ^#44. 



14 Xl2 :a*4te 0 -^l ^d«11^4 3-f ^3. fl# =U 'S&slfe ai*4# sWH, #el«l^^^ 

f. Sf-$_e\o] c (polyvinylidene fluoride) , f- 3 -fell 4 (polyurethane) , f-el °fl 1 €!^-4 0 l 2- (polyethylene oxide) . 
#^4Hl)S4 0 lBl(polyacrylonitrile), i"2HllHlEr3!<MH:S. (polymethylmethacrylate), f- el 4Hl4 p H 
— (polyacrylamide) . # 3 «1 'd 441 31 °1 H (polyvinyl acetate) , # 5} 4^ i| f-e] t\ (polyvinylpyrrolidinone) , # &1 
tflB.efofl^^l §e]# .c]o>3l 211 o] B(polytetraethylene glycol diacrylate) %°\ $X^, ^ 13 u l ^3 
SM'H "*! A rl"T- 3! (polyvinylidene fluoride - hexafluoropropylene) -§-°l ^Qty. 



o}^ *-*)4 44 £o| 7l7fl3| #^-g- §#AjzJ ^fc 5fto.4 4 £4 £-3. £3)*l 3$ *fl2 j1*^4 

3*11^3.^ a 4flfl4 o|£ ^££7} ^£4*1 &°r ^4 2£ 4t t 1 ^ ^Sfl^vfl>H o)£ Sr^o} pj^£)xl & 

fc4. £4sL 4^ *)U j1#^|-4 f-el4 ^ 3*11 ^41 s|« °1£ tfl^ i m s/cm# 4eHU, q*H 

*Jo] tf$€ «Sr *fl2 #*fl*J£ 4,0.1 mS/cm #4 °1£ 7>^14. 1^, = at £43. «>1*<H 

44 ^^31 ^sfl^ ^fli ^2144 ^ *d*fl^ D J°1 #3.3- 'i'H^Ml €4. ^efl^i ^eife 

14 all 2 21^-44 ^sfl^4 o]^. ^o]7l 44^ nl«-^nt5fl°lH(dibutyl phthalate)4 ^ 

7>S. $4*r3. ^#47l£ 1>4( D 1^«1 ^15,631,10331, 4^*r«1 5,849,43331) . 113)4 <?}§4$i£ 0 l 
344 °I 7H^fi] ^7f4 ^#43! £ is 4^3$ 



yj-tgoi oiJf. ji4 4^. 7]^- 4 4.^1 

444 £ ^71 ^Hfl7l#2l £4|$4 al3i*H. ^££«r ^ A H1 ^4 

?i«ii^-i- ^i^4fe ^* 

^4 4€ ^-4^: ^^1 4-8-i 3| W al£*r ^^^^ ^l^Sffe ^14. 
^ ^^Sl E'tlM^ ^714^4 °v>^^, ^1^44 34^. ^gflofl oj^^ ^ ^^s.^- ^^o^Tfl' 

D d^4^^5. 7}£*fl* ^#4^4 ^I7l4fe afl^slfe 4# s^7f ns] ^^^4 °1 €f-^ ^1-8- 

4fe s-S-4 3*^-1- ^l^-4fe ^°14. 

*ig4 -7-^ g? 4* 
[4^)11- «fll47l 44 
^ ^ ^7| ^ 471 4 4^ , 

a) 4#^ XI 1 S^-4#; ^ 

b) #e]til^e1'ffl#^£.4 0 l^-#S.s.He|#^S.ofll3! **fl-^|4 ' 

s*4# 

S^-4^ 4# s-g-4 XI ^44. 



: . r 

1 # -g-^Hl -§-«fiSH -§-°J|i>3. ^^Hr 

b) a)^3-74i^ 4^ ^^-4 afe <2-3°fl 3.1%, 

b) #7) a )#3]S] €1-1- i^7f ^f-S} #3 £fe <&W eWl 

a) i ) 4*^ ^ 

ii) f 2l«1^2l«WJ2.^olH -€SSBe1Wia<H|l« 

b) i ) <§; g 
ii) 

# aWfe- ^l 3^ 



[3- -8-] 



£ g<3£ al*^ AfljL£ ^ ^12 JL^4« &WS= 4# ^iES] I** =?W3. 4^JL, ^ 

* Xdn%£ ^SRr »^<L3. f"M°l 7>^# 371 ^ ^£4 *d*fl^ ^^4. J7-g- 

4 lf-(^E]^)4 3$ *fl2 2^-4*3] ^71 #Zfl7l#oflAi Ajt^V g$ j| 2 Jlg^ 

£ l£ °lB]#£ £<g£] 7^4£ ^ sf ^ Jl£4 ^f-S} ?£S] # oflS, DlAfl C^S] 41 33^(12)21 
ofl 3$ 42 (1 1)71- ifl*] $ ^ ol cf . 



#7i oh 4^ ^fl i i-g- 4 £3^(12)011 -B-g-sMl 3-8-1 t Sife *Has.te feW«a. 

S.fe 71^-oH 4^ ^1 ^el^# te)HS.^^!/#eli^?!/t^H5.^^!^ £<>i # ? 1 i^-^lrS. o^ 

4^ f^S ^|t£ 5fl4. -tMItt 50 /an oHs. f>\3L, 7}^$ gl=7ll Afl^s) 4 7)1*1 l-#°) Jg->fl 

7> ^1 oi^o. s #4. 



°leRV *fll q*« 3*11 3 41 %4 4*1HH *^*>7l iL4fe 7|^f-2l 

^-f7l m^-ofl ^4 ^Sl 7 i^^ # ^o]l 3. go]*) oj-^ n^^oi *W=Hr 

££r cfl^ 1 mS/cml- Ji*°14. ^4 °14 Afll Jl£4 £el4 D J-§: <W ^^^4 ^1 4-§-* 3 

•ffe *d*§3°d e|# #4°1H # <r Sfl£°l. OJ i3l ^d«fl^°l J!S4£e]b]- #o.s ^4<2.t14 Aflo^^-g-^ 

7> U:^S|-7l ^71 nflS-ofl olofl ^xl2l oj-^A^ofl <g$£ § i^ 7 > 014. neln ^^s) ^ 4 6 ^^ T 1 

£E2l ^^1 S^, ^¥^1 ^d^4 *e)Bl- Afol o) 7^)^^- ^^7)^ ^^7f ^7|jl ^Cf. ^1 JL^T,} 

q*VSL3.$= o]^]^ 71^0) #fi\ $ 7 ) nfl^-o)! AflS.^; ^^12) %%o]^ ^o\]a] 7>^Cf. 



oil- $1«H E. HI M-^hS 4^ ^oi ji^4^-elBi-(i2)oll A]2 t^3, s^, afe # 

71 €-^1^31 «fl^4 3Efe AflS.^- 71^21 ^7}^ ^ 5A£S ^ ^Jolcf. 

^- #7l ^4(11)21 ?fljgL# #e)«l^el^!#f-5.el-ol^-#SS.H5l#f-5S.'Hll^!(polyvinylide 

nefluoride-chlorotrifluoroethylene) ^^sfJL 514. T 1 5Ufe #3.3.= 3] f. a ^.^ofl 

3 vfl^] 80 ^^% 0 1^, 4 M>#3*Mlrr 15 ^fl^l 60 f^%°14. t^^^i 1 

15 ^S.. ^ a 01^0.5. ^^s}^ l^^fe 160 t °l#2l ^sj^s. ^t] 7^ 

£)<H tfl^sl ^01 u)l7^4 oif-4. ol5j o. ojjsii ^«fl^ ^#^1 ^^fl7> 4# € a SL^^S ^ 

7H?U -f^iv °l-a- ^dE 7}xi7fl 4fe ^°di- ^]^^4. ^3. 20 t 

4U- ^2 al*^* #71 Tfll J1^7f ^ El ^o)l 1 M2] LiPF 6 7f sfl e| £l (H °i <* ^ ^1 7^1-11 ©I S (EC)/ 

ofll^l^ 7>iLMlolB(EMC) = "l:2" S#2l qjfl ^sfl^ofl ^Al^ #^oflA^ 1.25 mS/cm2l o^ ^££1- ji©] 
4. °15J^ ^- ^21 ^oflA-1 7 ># #)o^t ^ gl^ ol^ #5: S.a^ 3711 i^sf^ ^03 713)3 # a^ ol^- ^£ 
^^li D d"^^l?J4. #71 ^f^^lfe °1£ ^d£ 4# al-g-4i^ ^«fl^lfe ^7> 

*j°J 7>i7)l2l ^7>4 ^ ^7>7ll7} f-OjS]xl ?>7l nfl^ofl o]^ £££ ^^#o] D fl^ 7_>^Sf4. 



5. 14 4$ ^24 4# 0J !*U *l*fl^4 3#*M-§- 3^ *0l a*4 £34 Ml^-si 71** ifl-f 34 f. 

£0] °]7}*\ °Jj*]] ^Sfl^ A + B" 4 £fr ^2.4 ^ , A + Li + , Na + , K + 4 D^sl ^ 6 <M£°1 

^l-i-si °l^-4*l °l£-a- atsfji, b- pf 6 - , bf 4 - . cr . Br- . r . cio 4 - , asf 6 • , ch 3 co 2 ■ , c 

F3SO3 " . N(CF 3 S0 2 ) 2 - , C(CF 2 S0 2 ) 3 - 4 *°l^°m 4 #4 i^°i3. o^o^ 0 1££ 3L^^ ^°1 = 3. 

4-S.MlolH (propylene carbonate, PC), °fll€ 4i£ Ml ©1 S (ethylene carbonate, EC), 14iLMl olB (die 
thyl carbonate. DEC), 4 M) H 4iL Ml °] B (dimethyl carbonate, DMC), 4 = 3. «1 7>Ji Ml °lH(dipropyl carbonate, 
DPC), cHt^n^-AH^ (dimethyl sulfoxide), 0 >Ml£i-}o] Sl(acetonitrile) , 4M]^-4°1I4 (dimethoxyethan 
e ) , t\ o\]^X\ o\] £ (diethoxyethane) , Ml H4*M (tetrahydrofuran) , N - "fl ^ - 2 - 2] #3 (N - methyl - 2 

- pyrrolidone, NMP), <Hll^^?l"Ji Ml <>lB (ethyl methyl carbonate, EMC) °1*4 £1r*3. ol^o^ -9r7] -g- 

*M £tf\*Z3) £43 °J ol* #511- 444 7}^ 4 3 ^4 42 31*44 ^1# Till £444 ^7)lJiL4 
$4. olfe ^ j7«-4 ^«q^ oiev <yn)oi^ 4t11 44 4$ ?J o S> a 14 *fl2 5L&x\%s) o 

.01 Ml 4 25 0m444 $43. 4*M4. 

£ IS] JH-g-4 T^Rr Mlfe 244 ?&o] oi cf. ^J^fe 3 If- 2} acfl£ -8.4434, 34 -H.°l^l 

&44 ^4 42 jL*44 4*^ 4l ^£4 £34 Mj-f 4 4*** *fl-°-34 **4fc ?i«U, ¥ 

<d*l]fe 43(13) (14) oil 3«H 4^ 4l ^£4 £34(12)4 14 42 :a*4(l 1)4 434 3444 4^^ 
€ 3)44. 4?!£ 44 3:%) ^1 -=H4fe 4°fl 44 2-3. 42i$5L 4-§-44. 

3^44 34 4* 4"§- ^43 <^ ^ 7J3- JjMgjJ 7j -f 3 j7«-4 ^f~g- 4*44, o]a| 14 Jl£4 

3^44 ^aj-i: 44 ^f-o.3 a ^^4. ^^14 7^ Ml^-i €r*l]SRr €^ ^2 H^7>7} ^^fl ^Sfl^ 

* SiTfl t-fr*>ji, 3L$*\ tin^o] 4i 3^7} ^-el4 ^e14i7l4 ^<H4Afe *M f °1 
i7} iV4^ ^ttj^^Ai 4i^^v ai^4 ai-g-5>fe 5i oi ai^aioicf. 



£ 14 ^231 4# ol£4 ^f-^ ^2S>7l 31«|)a^ c^ei 7 H ^-g- ol*t t 5U4. %W£*)®W 

5.4o1H-#SS.e ^.^.5. 01)^^1 ^^1=. o^^, clD]l^oHBof4 0 lS-(dimethylacetamide, DMA) ^-^ N 
-"ill -2-4 1- El* (N -methyl -2 -pyrrolidone, NMP) ^4 -§- D fl olf-<H^lfe 5^ -g-"H 

-§-oJj# ^ ^ll -g-214 £^°11 5^*>4. ol^H-H ^S^(dip coating), 4°1^ (die coating 

) %3.% (roll coating)^ 5.S ^4^4. °1^^ ^1^ ^7H-H ^ 2 J1^47> 4*^ ^ll JL 

1-514 Ml^-31 7l*« ^-fS^l €^1|sHr ^231 4# a.4^°14. 



a 4€- t-elw|^2lcfl #^i4°ls.-€S.S.Bel#^s<Hlli3! ^l2:S>Ji, ^]2^ 

^f-^r 71-^-514^ 44ifloiH ^|2«lfe 3loi4. 

^ah^oi ^ufo] o]i^ f-elHl^el^ #^SL4°lH-§s.s,£el#^is^^a *t^1- ^H-H.^'S* -§- D fls -8- 

°J1^- 7112:^ ^ 3*1 4 (Mylar) 4 1 ^ (polyester) ^14 44^1 ^#°14 0 ]^^4 3.^, ^4 
ol *£^-±S. 4^ ^, °1 ^#"1: ^ll S§4 ^-e14^1 91^4 (heat lamination process) -°-iL £ l4 ^2 

a 4€- isfe 4-8-44 ^ o.s., tEl«l^el^tf-i4olH-#5.s.Bsltf-is<Hii^ ^-^t^lt °J- 
#7H1 4^ f-°J4oL If- 4°1* f- 4°1 °J-#^sH If- 4^2, ^f-g- ^1 ji*4 ^el4°ll 1^ 

4 *3 (heat lamination process) SL3. £ l4 ^4 i-g-7 r ffO£ ^014. olnfl ^4^. 9j-#7H 

4 ^4 ^12 s-S-4 ^12:4^4 4*^ -g-344 =S44^ ^£ 5U4. 

ol 3$ D-'fl** ^4 (13) (l4)oll 4«ll^ 4^ ^ll Ji*4 1-44(12)01 ^4 42 oil-4(ii)4 4^d*l ^4 
s\o\ 4^^ ^24 4^ ««-4 ^12<H1 2j-§-€ ^ $14. 



£24 4l n-g-4 £44(12) 4°)14 #E]a)^s1^t^.^e}o]H-#S.SE^s^-is.ofll^ ^f44( 

ll)# a*fc ^-M 444 44$ ¥^4 4^ ^£4 4f-°l *fl^, 4--8-€ <r ^ 4^ 444 ^4 ^ 
eU #4 44*4 ^-444. 

o]5>o) ^ AH* £ gig* o)* 4^44. 4, 444^ £ 4444 44 344 011-nVO.S. 

444^34 444. 

[*UH] 

l 

44l4#?2:# 4fe ^1 16 /flll4 14*3.44 4l al£4 £44^3 #«flol 144(Solvey Po 

lymer)44 #^ H] ^3 <ffl#-?-<2.44 H - €SSBe| W^.So)|«« 32008^ 44 *1]2 if^S 4-8-4&4 

. 32008^ #4 4 4. 4 $#^-2-44 £-4 #SSS5l#^5.ofll^3] 2:444 «HlS 80:204 3-5-3, 4*j4£( 
44 -§-44 A H = "17" J/g)7> 4§ 14 -il£4iL4 443 44 144 -g~§- Tfe 168 ICS £4. 

320084 6 g-l- 194 g*H ^-2 4 50 ICS 44444 4 4 1 44 ^4 32008£ 444 > 

J2. -g-oflo] ^-l-^ #4. 32008-§-°J}£- #4°H 444 #45.3.^3! ^1 Jl£4 £444 3444. 5?4 

€ 320084 ^444 l jui °14 £i>4 3*4 £-3. 4^4 ^-g-4 44 4£ 18 4^°15i4. 

*fl24 £44# 3 cm x 3 cm4 444*§ S.<&°-3. 1M LiPF 6 *-H4 EC/EMC ="1" : 2 4 44 4444 

4e 14 444 i-f 4: 4fe 4^3 444534. 

#4=344 4i ai-g-4 £444 £*r4 32008 44 ^4 T- , 44 4£ 44 4444 #SM4.n 4£ 

4££« #44 14 44 1 mS/cm4 1.25 mS/cmS 44tf4. =LS\JL 44414 *fl^4 £ 444 ^£4 444£ 
4 1 mS/cm4 °)-£-4:££l- 444&4. 

44il3£4 =r $3^ 3£ 320084 4£ ^2 14 €■ 4*34 4£ £t«t £ "H 4434 4£4£ 

£fe 4444 &fe4fe 3°14. 

44 4 2 

14 42 a^sWfe 14444 -atf-i4 0 lH--t5.s.E^t^is.<Hll^l ^#444 44443 44 4 # 
4444 444 4£4 4£ 44^ 444534. 

#ufl4 #444.21 320084 -§- D fl# 4-8-4^ 10 f^%4 -8-4-i- ^1^44. a^4 444 4^.H( 

Cabot)44 ^44 °d44 TS-720^- 44 ^-44 7 ^41>4. ^2:4 #4<Hli444 4 < a4(M y iar 
) If- 4i s^4ai 4^44 4 40 w t-^4 ^1^44. 

^1^4 l M4 LiPF6 a °1 4-H-4 EC/EMC (=" 1:2) " -B-4 444°fl t^44 SUS 44-i- 4^44^-S. 

4^1 Li ^4 4444 ^ 4 f^^S 4fe Li/32008/SUS4 ^S-fr ^44 4£ LSV (linear sweep voltammetr 
y)» 4£4 2-5 V ^^i4 1 mV/sec4 ^444. £ 3^r ^ 14# 44^ 5l 5 V^144 4444) 

4fe #4Hl44 c a#^i4 c ')^-#ss.E4# i Fis. 0 l)'i^ *^t44 44^-44^-S. 4444fe 444 ^ 
S15J4. 

4^e] t4 



^ 4^4 4t n^-4 <#*I4 14 ^12 Ji^-4* f-44^4<i!!# j f\2.44H -€ss.B4€^5.^i4?! ^44^. 
4-g-f- 4^. 444^1 44 ¥4 MS 4-8-44 4*fl4 444 4fe £€• ^4^ 5^S14 4^4 44 



^# ^<H & 7 ) nfl^-i 3*1 4^*1 iL%*l9l -g-^i" 7>^-?l)S>^ 7lcflt =T $14. HL*V 

42 al^7}o] o]s H ^aj-o] 7 >^t> =r flU. *»4 3*^4 #33 Wl£ 

Jlalf7> ^^Cf. 

(57) ^-7 ^ 
1. 

a) *i 5L£x}%-- * 

42 

-§- a^sffe 4t If-. 

2. 

4 1 *<H 

^71 a) 2] Cf^Aj Jl-g-T^ ufl«- 7l^S] <^-?-^o)l ^-71 b)S] ^SJ- 42 jig-*} <U^A A% * 

3^ 3. 

4 l 5U<>H, 

^71 a )2] 41 ji-g-^oi #51413!, #eiss.^^!, #elEflE^-a = 5 . s .o 1 i^^ i #eH<gia44* , lNM Sj 

^El^^E)lellSl-efloiE > tej^^^q-s^efloiEs. o^o^ $o.^ifei ^slfe 4^3 s|f-, iEfe <^lt 5B 

S^Ei 2 ^ <>)# Aj^jS)^ 7l)^Sl eft ^f-o] Cff- ZL-g-T^ ^f-. 

^T 1 ^ 4. 

4 3 *J-°fl $X°]*\, 

4 i #4 sa^i 

^7l a )S] cf^^ ^1 JL-g-^f^ f.*(7} 1 ifl*l 50 /an"?] 4# ^f-. 
^T 1 * 6. 

4 l *<H 5a<>H, 

^7j b)2l €51" 42 JL&7}%-2\ Sf-n?} 0.01 *fl*l 25 W°A 4# 



#71 b)5] *f^*N #s.sselt^i5.oll€^ t^l 3 ifl^l 80 ^^% 0 J 4t 
^t 1 ^- 8. 

a) iE)Hlli2m#*a.8WE.-#3.SHe]#*£S4|«« 

1 * tm$$= -§-«fl5}<^ -8-°J! £3. *ll25Hr 3 7)1; 

b) #7] a )3*|sl -§- OJ !l- 4^ ^4 «#4 3-3 £fe 

^*l7lfe 3*1 

# i^Hr 4^ €#3 . 

^I|8f1 

#7) b) 3*1 si a^oi 4^2^, ^ f-sfJiLS. o| ^.o^ ^<L3-%-z\ 4# afls^U. 

10. 

#71 b)3*14 4^ f eH13!, #21 = 3.1^, telEflH^s^^ofl^^i, § 34} ©| 

$O.S^-Ei 2 * °1# A^S)^ ^^Sl 4t ^2 4# ^2:^. 

*il 8 3-i 5A°H. 

#7l b)3*13 4^<3 Jl*^- *#3 tM|7> 1 ifl^l 50/fln°J 4f -2^4 ^12:^. 
^Rlh 12. 

*ii 8 sa°H. 

#71 b)3*13 afl2 jlM#3 ^17> 0.01 vfl^l 25 w°A 4^ :a#4 *H2#>S. 



St 1 * "13. 

4^ *fll jHM*: g #2] «1 ^ « W£eW — - #s^Bel f-^i^i ^ 31 ??$-*Vd) ^^^)2 iD- 

a) #e} «1 ^ 3 3 tf-.fi.3M b. - tl£E el t^i^i 1 ^ ****** 
<L5L ^isRr #7)1; 

b) ^71 a)^7llSl Oft 4^ ^f-S) ^ lEfe o^ofl ^n)vil 

# £#Stir eft Jlf-^l- 11-2] Tfli^. 

St 1 * 14. 

*fl 13 *M SH*!, 

a) #ElHi^el^#^i^oiH.€S.s.Be]^is.^ll^! "E-^m <>MI^. 

j i A}^5)^ -g-n||o)l -g-gflsH -g-^ilsL #7fl; 
sH 1#^S. *l]2:SRr #711; ^ 

c) ^71 b)#7fl2l ilf-g; 4^ 1#S1 JEfe <g=^ofl efnlvfl 
<>lH l^sRr #7fl 

^* 15. 

^1 13 *ofl oH^, 

a) tElol^2l^#^efolc .#s.SBElt-f-^S.°)lli3! ^^11- -g~g-*ll 
3. *H °0-#7HlAl ^§-O.JL *fli£SHr fN; ^ 

b) ^/l b ) #7*)$ s-S-*} l#s] £fe °<^°fl e|°Ml 

» £«-SRr 4# ^#S1 ^Hl^Hj-^. 

St 7 "* 16. 



a) i) Al ^ 

ii) #elal^el^!t^5}olH.#S.S.Be1t^S.<Hm^ ^f^l^l 

b) i ) ^; ^ 
ii) -R-71-g-Bfl 

ifl-^fe ^€-4 
^t 1 ^- 17. 
*» 16 iw 

^7] a) 4# #3)^* ^71 i )2] 4^ *fll ^4 71 <H4£°fl ii)2l 1$ A2 

#al jUM «*7} cf# 31^4 gflfi? Al^Efl. 

WSh 18. 

all 16 sa°H. 

^7] a ) i )2] *)H Ji^4#^ teH13!, 121*3.1$, t5l^HB}t^S.il?l, IsH^BfleflHlNM 

B, lel-^^lellHlNMB, 31 #eHl<ii3!4H<tNlolB3. °l-?-<H^ ^.03-^ *}e]slfe zfl^s] ^f-, sfe <>l-§- 
.2.3.43 2 ^ °1# ^ejslfe 4^3] A% 3*1)^ *1^. 

19. 

A 18 1H 5a<>H, 

4^ lf-o| tEl=3l$ - teH13!- 1^3^°] ji-S-x> ^sfl^ a|^. 
^^20. 
31 16 *cH 91 °H, 

^-71 a ) i )^1 4^ *fll ^7} 1 iflxl *1^ E 3. 

3^21. 

*ll 16 #<Hl 5a°H, 

a ) ii)2l A2 JL&7.}%-°) ^}7\ 0.01 ^] 25 im<& ^«fl^ *}^*$. 



4 16*4 SZ<H^1. 

^71 a ) ii)3 ^f^l^l 3 80 3*1)^ 

23. 

^1 16 ^ &°H, 

^71 b) i )S\ <*o] ^7] 13- i-M^fe <*<?] j,^.^ ^gfl^ Al^e|. 

[3r*H 1] 

A + B- 

A + ^ Li + , Na + , ^ K + SL2. °}^°]$. \ ^ 

B- PF 6 * . BF 4 ' , CP . Br" . I" . C10 4 " , ASF 6 " , CH 3 C02 " , CF 3 S0 3 " , N(CF 3 S0 2 ) 2 " , $ 
C(CF 2 S0 2 ) 3 " ^S. o]*.o]# ^o]^o_^^] i ^ o]$ 

24. 

*ll 16 9X°]*), 

^y) b) -fM -g-n))7l- Ml ^(propylene car bonate; PC), $ (ethylene carbona 

te; EC), c]°fll?>^. 1-11 6 lm (diethyl carbonate; DEC), ^ 1 ?riL Ml °] B (dimethyl carbonate; DMC), ^H3.il?r 
*£t-ll 0 lB(dipropyl carbonate; DPC), ^ tfM (dimethyl sulfoxide), o>cfl£i4o] e ^ ( aC etonitrile) , ^ 
^l^H'tHdirnethoxyethane), cH^-aH^ (diethoxyethane) . t)lSBf*r c '1^5.^^(tetrahydrofuran), N-^ll 
- 2 - ^1 1-5] €■ (N - methyl - 2 - pyrrolidone; NMP) , ^ °fl fi °1 B (ethyl methyl carbonate; EMC) 2- °] 

^<H*1 ^^^1 1 # <>)# 31^-4 ^sfl*! 



E'fl 3 




